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BIOLOGICAL INFORMATION DETECTING
APPARATUS AND FIXING STRUCTURE

BACKGROUND
[0001] 1. Technical Field
[0002] The present invention relates to a biological infor-

mation detecting apparatus that detects biological signals by
attaching electrodes to a biological surface of a body and
relates to a fixing structure.

[0003] 2. Related Art

[0004] Some biological information detecting apparatuses
of this type detect cardiac signals generated in connection
with heartbeats and measure heart rate from a biological
surface, for example. There is a biological information detect-
ing apparatus of this type including a pair of electrodes and an
apparatus main body (transmission unit), for example. The
apparatus main body is electrically connected to the respec-
tive electrodes through wires. Each of the electrodes has a
hook for holding the electrode at a predetermined portion of
a body by clipping a lower portion of clothes or the like
attached to the body. Thus, clothes or the like press the pair of
electrodes against the biological surface.

[0005] There is a biological information detecting appara-
tus, for which an attachment belt for holding the electrodes at
predetermined portions of a body is separately provided
instead of clothes or the like. In this attachment belt, a cut for
receiving the hook is formed so that the positions of the
electrodes with respect to the attachment belt are not devi-
ated.

[0006] With this configuration, the pair of electrodes
detects cardiac signals generated in connection with heart-
beats, whereby heart rate is measured (for example, refer to
Japanese Patent No. 4439856).

[0007] However, in the related art described above, when
the electrodes are held by the hook clipping clothes or the like,
it is difficult to generate holding force sufficient for the elec-
trodes only by clipping force of the hook. Therefore, depend-
ing on a way of movement of a wearer, the electrodes are
deviated from or fall off clothes or the like, and thus the
pressing force for pressing the electrodes against the biologi-
cal surface may be lowered or lost, which leads to a problem
in that the heart rate cannot be detected favorably.

[0008] Meanwhile, when the electrodes are held by insert-
ing the hook through the cut of the attachment belt, the posi-
tions of the electrodes with respect to the attachment belt are
not deviated, so that the pressing force for pressing the elec-
trodes against the biological surface is not lowered or lost.
However, when the attachment belt expands or contracts fol-
lowing the movement of the wearer, the positions of the
electrodes are deviated following the expansion or contrac-
tion of the attachment belt. Therefore, the contact positions of
the electrodes with respect to the biological surface are
unstable, which leads to a problem in that the heart rate cannot
be detect favorably.

[0009] The present invention has been made in view of the
aforementioned situation and an object thereof is to provide a
biological information detecting apparatus that can detect
biological signals stably and favorably and a fixing structure
that enables such detection.

SUMMARY

[0010] In order to solve the problems described above, a
biological information detecting apparatus according to an
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embodiment of the present invention includes: an apparatus
main body; a pair of biological signal detecting parts provided
on the apparatus main body, each of the biological signal
detecting parts having an electrode in contact with a biologi-
cal surface; a strip-shaped fixing part attached to the appara-
tus main body and configured to fix the apparatus main body
and the pair of biological signal detecting parts to a body;
holders provided to be slidable along a longitudinal direction
of'the fixing part; and joining parts configured to join the pair
of biological signal detecting parts and the holders.

[0011] With this configuration, the positions of the biologi-
cal signal detecting parts with respect to the fixing part are not
deviated, and thus, the fixing part can always apply pressing
force to the electrodes against the biological surface. In addi-
tion, for example, even when the fixing part expands and
contracts according to the movement of the wearer, the hold-
ers slide along the longitudinal direction of the fixing part,
and thus the electrodes are not deviated following the expan-
sion and contraction of the fixing part. Therefore, biological
signals can be detected stably and favorably.

[0012] Further, since the holders concentrically press the
electrodes, the pressing force applied to the electrodes
increases at the positions of the holders. Therefore, accuracy
of detection by the biological signal detecting parts can be
improved.

[0013] In the biological information detecting apparatus
according to an embodiment of the present invention, the
holders may be positioned at portions corresponding to ends,
which are opposite to the apparatus main body, of the elec-
trodes.

[0014] With this configuration, a sufficient distance can be
secured between the portions that are pressed by the holders
of' the respective electrodes. Therefore, accuracy of detection
by the biological signal detecting parts can be improved.
[0015] In the biological information detecting apparatus
according to an embodiment of the present invention, each of
the joining parts may include a protrusion provided on the
biological signal detecting part side and a recess provided on
the holder side and capable of receiving the protrusion.
[0016] With this configuration, the pair of biological signal
detecting parts and the holders can be joined with the simple
structure.

[0017] In the biological information detecting apparatus
according to an embodiment of the present invention, the
protrusion may be press-fitted into the recess.

[0018] With this configuration, the pair of biological signal
detecting parts and the holders can be reliably joined. In
addition, biological signals can be detected stably and favor-
ably.

[0019] In the biological information detecting apparatus
according to an embodiment of the present invention, each of
the holders may be formed to surround a circumference of the
fixing part in a short-length direction thereof, and a slit may be
formed to cut the holder in a short-length direction thereof.
[0020] With this configuration, the holder can be attached
to the fixing part by inserting the fixing part through the slit.
Therefore, workability upon maintenance such as cleaning of
the fixing part can be improved.

[0021] In the biological information detecting apparatus
according to an embodiment of the present invention, the slit
may be formed to cut a portion of the holder where the recess
is formed.

[0022] With this configuration, diameter expansion of the
recess can be easy when the protrusion is press-fitted into the
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recess of the holder. Thus, a press-fit force of the protrusion
with respect to the recess can be maintained constant without
the need of controlling manufacturing accuracy of the recess
and the protrusion with high accuracy. Therefore, when the
recess and the protrusion are press-fitted, manufacturing cost
can be reduced.

[0023] In the biological information detecting apparatus
according to an embodiment of the present invention, each of
the joining parts may include surface fasteners respectively
provided on each of the biological signal detecting parts and
each of the holders.

[0024] With this configuration, the position for attaching
the holder with respect to the biological signal detecting part
can be adjusted. Therefore, biological signals can be detected
more stably and favorably.

[0025] In the biological information detecting apparatus
according to an embodiment of the present invention, each of
the biological signal detecting parts, each of the holders, and
each of the joining parts may be formed integrally.

[0026] With this configuration, the respective parts can be
controlled easily and assemblability of the biological infor-
mation detecting apparatus can be improved.

[0027] A fixing structure according to an embodiment of
the present invention includes: a pair of biological signal
detecting parts provided on an apparatus main body, each of
the biological signal detecting parts having an electrode in
contact with a biological surface; a strip-shaped fixing part
attached to the apparatus main body and configured to fix the
apparatus main body and the pair of biological signal detect-
ing parts to a body; holders provided to be slidable along a
longitudinal direction of the fixing part; and joining parts
configured to join the pair of biological signal detecting parts
and the holders, wherein the fixing part, the holders, and the
joining parts fix the biological signal detecting parts to the
body.

[0028] With this configuration, the apparatus main body
and the pair of biological signal detecting parts can be fixed
reliably, and thus biological signals can be detected stably and
favorably.

[0029] According to an embodiment of the present inven-
tion, the positions of the biological signal detecting parts with
respect to the fixing part are not deviated, and thus, the fixing
part can always apply pressing force to the electrodes against
the biological surface. In addition, for example, even when
the fixing part expands and contracts according to the move-
ment of the wearer, the holders slide along the longitudinal
direction of the fixing part, and thus the electrodes are not
deviated following the expansion and contraction of the fix-
ing part. Therefore, biological signals can be detected stably
and favorably.

[0030] Further, since the holders concentrically press the
electrodes, the pressing force applied to the electrodes
increases at the positions of the holders. Therefore, accuracy
of detection by the biological signal detecting part can be
improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG. 1 is a front view of a heart rate measuring
apparatus according to a first embodiment of the present
invention attached to a wearer;

[0032] FIG. 2 is a side sectional view of the heart rate
measuring apparatus according to the first embodiment of the
present invention attached to the wearer;
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[0033] FIG. 3 is a perspective view of the heart rate mea-
suring apparatus according to the first embodiment of the
present invention;

[0034] FIG. 4 is an enlarged perspective view of a free ring
and a heart rate detecting part according to the first embodi-
ment of the present invention;

[0035] FIG. 5 is an enlarged perspective view of a free ring
and a heart rate detecting part according to a second embodi-
ment of the present invention;

[0036] FIG. 6 is an enlarged perspective view of a free ring
and a heart rate detecting part according to a third embodi-
ment of the present invention;

[0037] FIG. 7 is an enlarged perspective view of a free ring
and a heart rate detecting part according to a fourth embodi-
ment of the present invention;

[0038] FIG. 8 is an enlarged perspective view of a free ring
and a heart rate detecting part according to a fifth embodiment
of the present invention;

[0039] FIG. 9 is an enlarged perspective view of a free ring
and a heart rate detecting part according to a sixth embodi-
ment of the present invention; and

[0040] FIG. 10 is an enlarged perspective view ofa free ring
and a heart rate detecting part according to a seventh embodi-
ment of the present invention.

DETAILED DESCRIPTION
First Embodiment

(Heart Rate Measuring Apparatus)

[0041] Next, a first embodiment of the present invention
will be described with reference to FIGS. 1 to 4.

[0042] FIG. 1 is a front view of a heart rate measuring
apparatus, which is a biological information detecting appa-
ratus according to an embodiment of the present invention,
attached to a wearer. FIG. 2 is a side sectional view of the
heart rate measuring apparatus attached to the wearer. FIG. 3
is a perspective view of the heart rate measuring apparatus.
[0043] Asillustrated in FIGS. 1 to 3, the heart rate measur-
ing apparatus 1 is attached to a chest that is a biological
surface of the wearer S to detect cardiac signals generated in
connection with heartbeats, and to communicate the detected
cardiac signals viaradio. As illustrated in FIG. 2, the heart rate
measuring apparatus 1 includes an apparatus main body 2, a
pair of heart rate detecting parts 3a, 3b that is integrally
provided on both sides of the apparatus main body 2, and a
fixing band 4 for attaching the apparatus main body 2 and the
pair of heart rate detecting parts 3a, 36 to the chest of the
wearer S.

[0044] The apparatus main body 2 includes a case 7 having
a substantially elliptical shape in planar view, and a detection
circuit board (not illustrated) provided in the case 7. Note that
the external shape of the case 7 is not limited to the substan-
tially elliptical shape as described in this embodiment, and for
example, may be a rectangle.

[0045] The detection circuit board that is not illustrated
includes a radio transmission unit and a transmission circuit
(both not illustrated) to communicate via radio based on
signals detected by the pair of heart rate detecting parts 3a, 34.
The pair of heart rate detecting parts 3a, 35 is connected
electrically to the detection circuit board.

[0046] The heart rate detecting parts 3a, 3b respectively
include electrodes 6a, 656 made of conductive elastomer
strips. The heart rate detecting parts 3a, 35 are positioned on
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the both sides across the apparatus main body 2. Connecting
parts 40a, 405 that are formed on one ends of the heart rate
detecting parts 3a, 36 in the longitudinal direction are
attached in the case 7. The connecting parts 40a, 405 are
connected to the detection circuit board, so that signals
detected by the electrodes 6a, 65 are output to the detection
circuit board.

[0047] On the other ends of the electrodes 6a, 65 in the
longitudinal direction, protrusions 41a, 415 are formed sub-
stantially at the center in the width direction. The protrusions
41a, 415 are formed in order to join the electrodes 64, 65 and
free rings 42a, 4256 to be described below.

[0048] As the conductive elastomer, for example, conduc-
tive silicon rubber containing carbon black, conductive rub-
ber containing carbon black, conductive polyurethane rubber
containing carbon black, and the like can be used.

[0049] A pair of coupling members 5 is formed integrally
with the case 7 at positions corresponding to the pair of
electrodes 6a, 6b. Each of the coupling members 5 includes a
pair of arm parts Sa and a rod-shaped engaged part 56. The
arm parts Sa extend along the strip-shaped electrodes 64, 65
from the outer periphery of the case 7 toward the outer sides
of the case 7 in radial directions, and the engaged parts 55
each extend between the pair of arm parts 5a. The engaged
parts 56 of the coupling members 5 are configured to be
attached to and detached from hook parts 125 of strap attach-
ing/detaching tools 12 provided on the fixing band 4.

[0050] The fixing band 4 is a strip-shaped stretchable strap,
and is substantially annular so as to be attached around the
whole circumference of the chest of the wearer S. The appa-
ratus main body 2 is coupled across the both ends of the fixing
band 4 in the longitudinal direction.

[0051] A length adjuster 24 for adjusting the length of the
fixing band 4 is provided substantially at the center of the
fixing band 4 in the longitudinal direction.

[0052] On the both ends of the fixing band 4 in the longi-
tudinal direction, the strap attaching/detaching tools 12 for
detachably attaching the fixing band 4 to the apparatus main
body 2 are provided. Each of the strap attaching/detaching
tools 12 includes a substantially elliptical annular frame 12a
and a hook part 125 that is formed to curve from an area along
the longitudinal direction of the frame 124 toward the outer
side in the radial direction of the frame 12a. The frame 124
and the hook part 126 may be integrally formed, or may be
formed separately and then joined.

[0053] The strap attaching/detaching tools 12 configured as
described above are attached to the fixing band 4 in a manner
described below. Each end of the fixing band 4 is inserted
through the frame 12a of the strap attaching/detaching tool
12, and the end is thereafter folded back to the side opposite
to the hook part 126 and then adhered to the fixing band 4
itself. In this manner, the strap attaching/detaching tools 12
are attached to the both ends of the fixing band 4 in the
longitudinal direction.

[0054] The hook parts 125 of the strap attaching/detaching
tools 12 are then engaged with the engaged parts 56 of the
coupling members 5 that are integrally formed with the appa-
ratus main body 2, whereby the fixing band 4 is attached to the
apparatus main body 2. With the fixing band 4 attached to the
apparatus main body 2, the heart rate detecting parts 3a, 35
are positioned between the fixing band 4 and the chest of the
wearer S. This means that, when the heart rate measuring
apparatus 1 is attached to the wearer S, the fixing band 4
covers the heart rate detecting parts 3a, 36 and has functions
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of pressing the heart rate detecting parts 3a, 35 to the chest of
the wearer S and of maintaining the connection between the
chest and the heart rate detecting parts 3a, 3b.

[0055] On the both ends of the fixing band 4, the free rings
42a, 42b are respectively attached.

[0056] FIG. 4 is an enlarged perspective view of the free
ring and the heart rate detecting part.

[0057] As illustrated in FIGS. 3 and 4, the free rings 42a,
42b are formed to surround the circumference of the fixing
band 4 in the short-length direction. Each of the free rings
42a, 425 includes a substantially elliptical annular free ring
body 43 and a joining part 44 integrally formed with the free
ring body 43 on the side of each of the heart rate detecting
parts 3a, 3b of the free ring body 43.

[0058] The joining part 44 is formed to be gradually wider
toward the center of the fixing band 4 in the short-length
direction. In the center portions of the joining parts 44, there
are formed recesses 45 into which the protrusions 41a, 415
formed on the heart rate detecting parts 3a, 35 are press-fitted.
Instead of the recesses 45, holes into which the protrusions
41a, 41b can be press-fitted may be formed in the joining
parts 44.

[0059] With this configuration, the press-fit of the protru-
sions 41a, 415 of the heart rate detecting parts 3a, 35 into the
recesses 45 of the joining parts 44 joins the free rings 424, 425
and the heart rate detecting parts 3a, 35. When the heart rate
measuring apparatus 1 in this state is attached to the chest of
the wearer S, portions of the fixing band 4 where the free rings
42a, 42b are attached stick out from the level of the other
portions, whereby portions corresponding to the free rings
42a, 425 of the electrodes 64, 65 are strongly pressed to the
chest of the wearer S.

[0060] That is, portions corresponding to the protrusions
41a, 415 formed on the sides of the electrodes 6a, 65 opposite
to the chest are strongly pressed to the chest. In other words,
portions of the electrodes 64, 65 at positions corresponding to
right and left outer positions of the chest of the wearer S are
strongly pressed.

[0061] Then, cardiac signals generated in connection with
heartbeats are detect by the pair of the electrodes 6a, 6. The
detection circuit board (not illustrated) of the apparatus main
body 2 communicates the cardiac signals detected by the pair
of the electrodes 6a, 6b via radio.

[0062] Inthis embodiment, since the free rings 42a, 425 are
attached to the fixing band 4, the electrodes 64, 65 joined to
these free rings 42a, 42b do not deviate with respect to the
fixing band 4. In addition, since the free rings 424, 425 are
attached slidably in the longitudinal direction of the fixing
band 4, for example, even when the fixing band 4 expands or
contracts according to movement of the wearer S, the free
rings 42a, 425 slide on the fixing band 4. Thus, the positions
of the free rings 424, 425 themselves with respect to the
wearer S do not change.

[0063] Therefore, according to the above first embodiment,
contact states and contact positions of the electrodes 6a, 6b
with respect to the chest of the wearer S can be prevented from
being unstable. Thus, cardiac signals can be detected favor-
ably by the electrodes 6a, 6b.

[0064] In addition, since the free rings 42a, 425 strongly
press the portions of the electrodes 6a, 65 at the positions
corresponding to the right and left outer positions of the chest
concentrically, detection accuracy of cardiac signals can be
improved.
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[0065] In order to join the heart rate detecting parts 3a, 35
and the free rings 42a, 425, the protrusions 41a, 415 are
formed at the other ends of the electrodes 6a, 65 of the heart
rate detecting parts 3a, 3binthe longitudinal direction. Mean-
while, the joining parts 44 are formed on the free rings 42a,
42b attached to the fixing band 4. In the joining parts 44, the
recesses 45 into which the protrusions 41a, 415 are press-
fitted are formed. As described above, since the heart rate
detecting parts 3a, 356 and the free rings 424, 425 are joined
with a simple structure, it is possible to suppress an increase
in size of the entire heart rate measuring apparatus 1, and an
increase in manufacturing costs. In addition, since the heart
rate detecting parts 3a, 36 and the free rings 42a, 425 are
joined reliably, connection between the chest of the wearer S
and the electrodes 64, 65 can be maintained reliably.

Second Embodiment

[0066] Next, asecond embodiment of the present invention
will be described with reference to FIG. 5. Note that, similar
reference signs are used for components that are similar to
those in the first embodiment (the same applies to embodi-
ments to be described below).

[0067] FIG. 5is an enlarged perspective view of a free ring
and a heart rate detecting part of this second embodiment and
corresponds to FIG. 4 of the above first embodiment (the
same applies to embodiments to be described below).
[0068] A basic configuration in the second embodiment is
similar to that in the above first embodiment (the same applies
to embodiments to be described below) in the following
points, for example. That is, a heart rate measuring apparatus
201 includes the apparatus main body 2, a pair of heart rate
detecting parts 203qa, 2035 that is integrally provided on both
sides of the apparatus main body 2, and the fixing band 4 for
attaching the apparatus main body 2 and the pair of the heart
rate detecting parts 2034, 2035 to the chest of the wearer S.
The respective heart rate detecting parts 203qa, 2035 are posi-
tioned on the both sides across the apparatus main body 2, and
the connecting parts 40a, 4056 formed on one ends of the heart
rate detecting parts 203q, 2035 in the longitudinal direction
are attached in the case 7. Furthermore, free rings 2424, 2425
are provided on the fixing band 4 slidably along the longitu-
dinal direction of the fixing band 4.

[0069] As illustrated in FIG. 5, the difference between the
second embodiment and the above first embodiment is as
follows. In the first embodiment, the protrusions 41a, 415 are
respectively formed at the other ends of the electrodes 64, 65
in the longitudinal direction and the recesses 45, into which
the protrusions 41a, 415 are press-fitted, are formed on the
free rings 424, 42b. In the second embodiment, on the other
hand, protrusions 241a, 2415 are formed on the free rings
242a, 242b and recesses 245, into which the protrusions
241a, 2415 are respectively press-fitted, are formed on the
other ends of electrodes 2064, 2065 in the longitudinal direc-
tion.

[0070] As described above, the protrusions 241a, 2415 and
the recesses 245 formed inversely to the above first embodi-
ment can achieve an effect similar to the first embodiment.

Third Embodiment

[0071] Next, a third embodiment of the present invention
will be described with reference to FIG. 6.

[0072] FIG. 6 is an enlarged perspective view of a free ring
and a heart rate detecting part of this third embodiment.
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[0073] As illustrated in FIG. 6, the difference between the
third embodiment and the above first embodiment is that a slit
46 is formed substantially in the center of each of free rings
342a, 3426 of a heart rate measuring apparatus 301 of the
third embodiment so as to cut the free ring body 43 in the
short-length direction while the slit 46 is not formed in the
free rings 42a, 425 of the above first embodiment.

[0074] With this configuration, when the free rings 342a,
342p are attached to the fixing band 4, the fixing band 4 is
inserted through the slit 46. That is, after the heart rate mea-
suring apparatus 301 is assembled, only the free rings 3424,
342b can be attached to and detached from the fixing band 4.
[0075] Therefore, the above third embodiment can improve
workability upon maintenance such as cleaning of the fixing
band 4 in addition to an effect similar to the above first
embodiment.

Fourth Embodiment

[0076] Next, a fourth embodiment of the present invention
will be described with reference to FIG. 7.

[0077] FIG. 7 is an enlarged perspective view of a free ring
and a heart rate detecting part of this fourth embodiment.
[0078] As illustrated in FIG. 7, the difference between the
fourth embodiment and the above third embodiment is that
the slit 46 is formed in each of the free rings 342a, 34256 of the
third embodiment so as to cut the free ring body 43 while a slit
47 is formed in each of free rings 442a, 4425 of a heart rate
measuring apparatus 401 of the fourth embodiment so as to
cut a portion on the side of the joining part 44 where the recess
45 is formed.

[0079] With this configuration, when the protrusions 41a,
415 onthe heart rate detecting parts 3a, 3b are press-fitted into
the recesses 45 on the free ring 442a, 4425, the recesses 45 are
slightly pushed apart. That is, a press-fit force can be main-
tained almost constant without controlling a press-fit allow-
ance of the protrusions 41a, 415 against the recesses 45 with
high accuracy. Therefore, manufacturing accuracy require-
ments of the recesses 45 and the protrusions 41, 415 can be
reduced, making it possible to reduce manufacturing cost.

Fifth Embodiment

[0080] Next, a fifth embodiment of the present invention
will be described with reference to FIG. 8.

[0081] FIG. 8 is an enlarged perspective view of a free ring
and a heart rate detecting part of this fifth embodiment.
[0082] As illustrated in FIG. 8, the difference between the
fifth embodiment and the above first embodiment is that the
shape of the protrusions 41a, 415 formed on the electrodes 64,
65 and the shape of the free rings 424, 425 of the above first
embodiment are different from shapes of protrusions 48, 49
formed on electrodes 5064, 5065 of a heart rate measuring
apparatus 501 of the fifth embodiment and a shape of free
rings 542a, 542b.

[0083] More specifically, on the electrodes 5064, 5065 of
the heart rate detecting parts 503a, 5035, the pair of protru-
sions 48, 49 is formed instead of the protrusions 41a, 415 of
the above first embodiment. These protrusions 48, 49 are
arranged side by side along the longitudinal direction of each
of'the heart rate detecting parts 5034, 5035. Surfaces 484, 49a
of the respective protrusions 48, 49 that face each other are
formed to be flat.

[0084] Meanwhile, each of the free rings 542a, 542b
includes a free ring body 543 formed to surround the circum-
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ference of the fixing band 4 in the short-length direction and
a joining part 544 integrally formed on each of the heart rate
detecting parts 503a, 5035 sides of the free ring body 543, the
free ring body 543 and the joining part 544 having an identical
width. On both sides of the joining part 544 in the short-length
direction, recesses 50a, 505 capable of receiving the protru-
sions 48, 49 are formed at portions corresponding to these
protrusions 48, 49.

[0085] A distance L1 between the protrusions 48, 49 of
each of the electrodes 5064, 5065 and a width W1 between the
recesses 50a, 505 formed in the joining part 544 of each of the
free rings 542a, 542b are set to be substantially identical.
Alternatively, the width W1 is set to be slightly larger than the
distance L1.

[0086] With this configuration, the electrodes 506a, 5065
and the free rings 542a, 5425 can be joined by fitting the
joining parts 544 of the free rings 542a, 5425 between the
protrusions 48, 49 of the electrodes 5064, 5065. In addition,
since the recesses 50a, 505 are formed in the joining part 544
of'each of the free rings 5424, 5425 and the protrusions 48, 49
are inserted into the recesses 50qa, 505, it is possible to regu-
late deviation of the electrodes 5064, 5065 in the width direc-
tion with respect to the fixing band 4.

[0087] Therefore, the above fifth embodiment can achieve
an effect similar to the above first embodiment.

Sixth Embodiment

[0088] Next, a sixth embodiment of the present invention
will be described with reference to FIG. 9.

[0089] FIG.9is an enlarged perspective view of a free ring
and a heart rate detecting part of this sixth embodiment.
[0090] As illustrated in FIG. 9, the difference between the
sixth embodiment and the above fifth embodiment is that in
each of heart rate detecting parts 603a, 6035 of a heart rate
measuring apparatus 601 of the sixth embodiment, a first
surface fastener 51a is provided on each of electrodes 6064,
60654 instead of the protrusions 48, 49 while a second surface
fastener 515 that can be engaged with and disengaged from
the first surface fastener 51a is formed on a joining part 644 of
each of free rings 6424, 6425.

[0091] The first surface fastener 51a is formed to have a
substantially rectangular shape in planar view along the lon-
gitudinal direction of the electrodes 6064, 6065. Meanwhile,
the second surface fastener 515 is formed to have a substan-
tially rectangular shape in planar view along the circumfer-
ential direction of the free rings 6424, 6425. That is, the free
rings 642a, 6425 can be attached to any portions of the heart
rate detecting parts 603a, 6035 where the first surface fasten-
ers 51a are formed.

[0092] Therefore, according to the above sixth embodi-
ment, positions for attaching the free rings 642a, 6425 to the
heart rate detecting parts 603a, 6035 can be adjusted, and thus
positions of the electrodes 6064, 6065 that are optimum for
each wearer S can be pressed, which results in stable and
favorable biological signal detection in addition to an effect
similar to the above first embodiment.

Seventh Embodiment

[0093] Next, a seventh embodiment of the present inven-
tion will be described with reference to FIG. 10.

[0094] FIG.10is an enlarged perspective view of a free ring
and a heart rate detecting part of this seventh embodiment.
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[0095] Asillustrated in FIG. 10, the difference between the
seventh embodiment and the above first embodiment is that in
a heart rate measuring apparatus 701 of the seventh embodi-
ment, rings 742a, 7425 and heart rate detecting parts 7034,
7035 are integrated while the corresponding parts are not
integrated in the first embodiment.

[0096] More specifically, on the other ends of electrodes
706a, 7065 of the heart rate detecting parts 703a, 7035 in the
longitudinal direction, that is, on the ends opposite to the
connecting parts 40a, 405, cylindrical parts 52 are formed
over the electrodes 7064, 7065 in the short-length direction. A
hole52a of each of the cylindrical parts 52 is formed along the
short-length direction of the electrodes 706a, 7064.

[0097] Meanwhile, the rings 742a, 7426 are provided to
surround the circumference of the fixing band 4 in the short-
length direction, and these rings 742a, 742b are inserted
through the holes 52a of the cylindrical parts 52 formed over
the electrodes 706a, 7065 so as to be attached. That is, the
cylindrical parts 52 serve as joining parts that join the heart
rate detecting parts 703a, 7035 and the rings 7424, 7426b.

[0098] Note that, in this seventh embodiment, similarly to
the above embodiments, the apparatus main body 2 and the
fixing band 4 can be detachable. Specifically, for example, the
wearer S releases the engagement between the engaged parts
5b and the hook parts 125 of the strap attaching/detaching
tools 12 (unhooks the hook parts 126 from the engaged parts
5b), and inserts the hook parts 1256 through the holes of the
rings 742a, 742b.

[0099] Therefore, according to the above seventh embodi-
ment, the rings 742a, 7425 and the electrodes 706a, 7065 are
integrated through the cylindrical parts 52. Thus, part man-
agement can be easy, and assemblability of the heart rate
measuring apparatus 701 can be improved.

[0100] Note thattherings 742a, 7425 having a substantially
C-shape, for example, can be employed and both (free) ends
thereof are inserted into the holes 524. Alternatively, the rings
742a, 7425 having a substantially O-shape can be employed
and the rings 7424, 7425 are integrally formed with the elec-
trodes 706a, 7065.

[0101] Note that the present invention is not limited to the
above embodiments, and includes various modifications of
the above embodiments without departing from the spirit of
the present invention.

[0102] For example, in the above embodiments, there has
been described a case where the apparatus main bodies 2 and
the heart rate detecting parts 3a to 7035 are integrally formed,
and these apparatus main bodies 2 and the heart rate detecting
parts 3a to 7035 are attached to the chest of the wearer S using
the fixing band 4 in the heart rate measuring apparatuses 1 to
701 that measure heart rate of the wearer S as a biological
information detecting apparatus. However, the configuration
is not limited thereto, and the invention can be applied to
various biological information detecting apparatuses. That is,
the configurations of the above embodiments can be applied
to an apparatus that measures blood pressure, body tempera-
ture, myogenic potential, or the like as a biological informa-
tion detecting apparatus.

[0103] In addition, there has been described a case where
the fixing band 4 is a stretchable strap formed to have a strip
shape in the above embodiments. However, the fixing band 4
is not limited thereto and the fixing band 4 can be formed
using a non-stretchable material.
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[0104] Further, there has been described a case where one
of the free rings 42a to 7425 is attached on each of the both
sides of the fixing band 4 in the above embodiments.

[0105] However, the number of the free rings 42a to 7425
attached to the fixing band 4 is not limited to two, and three or
more of the free rings 42a to 7425 can be provided.

What is claimed is:

1. A biological information detecting apparatus compris-
ing:

an apparatus main body;

a pair of biological signal detecting parts provided on the
apparatus main body, each of the biological signal
detecting parts having an electrode in contact with a
biological surface;

a strip-shaped fixing part attached to the apparatus main
body and configured to fix the apparatus main body and
the pair of biological signal detecting parts to a body;

holders provided to be slidable along a longitudinal direc-
tion of the fixing part; and

joining parts configured to join the pair of biological signal
detecting parts and the holders.

2. The biological information detecting apparatus accord-
ing to claim 1, wherein the holders are positioned at portions
corresponding to ends, which are opposite to the apparatus
main body, of the electrodes.

3. The biological information detecting apparatus accord-
ing to claim 1, wherein each of the joining parts includes a
protrusion provided on the biological signal detecting part
side and a recess provided on the holder side and capable of
receiving the protrusion.

4. The biological information detecting apparatus accord-
ing to claim 3, wherein the protrusion is press-fitted into the
recess.
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5. The biological information detecting apparatus accord-
ing to claim 3, wherein each of the holders is formed to
surround a circumference of the fixing part in a short-length
direction thereof, and a slit is formed to cut the holder in a
short-length direction thereof.

6. The biological information detecting apparatus accord-
ing to claim 5, wherein the slit is formed to cut a portion of the
holder where the recess is formed.

7. The biological information detecting apparatus accord-
ing to claim 1, wherein each of the joining parts includes
surface fasteners respectively provided on each of the bio-
logical signal detecting parts and each of the holders.

8. The biological information detecting apparatus accord-
ing to claim 1, wherein each of the biological signal detecting
parts, each of the holders, and each of the joining parts are
formed integrally.

9. A fixing structure comprising:

a pair of biological signal detecting parts provided on an
apparatus main body, each of the biological signal
detecting parts having an electrode in contact with a
biological surface;

a strip-shaped fixing part attached to the apparatus main
body and configured to fix the apparatus main body and
the pair of biological signal detecting parts to a body;

holders provided to be slidable along a longitudinal direc-
tion of the fixing part; and

joining parts configured to join the pair of biological signal
detecting parts and the holders, wherein the fixing part,
the holders, and the joining parts fix the biological signal
detecting parts to the body.
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